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In a recent survey, perinatal psychiatrists perceived that there were multiple barriers surrounding pharmacologic treatment during pregnancy including: general stigma of mental illness; pregnant women's fear of using medications during pregnancy; conflicting evidence-based information on the safety of antidepressants in pregnancy; biased media reporting of risks of psychotropic drugs; difficulty with understanding complex disseminated scientific information; and other healthcare providers' misperception of the risk of drugs and other misunderstandings surrounding mental health [13] .
Case example
A 32-year-old GP10 woman presented with depressive symptoms including tearfulness, early morning awakenings, decreased appetite, hopelessness, excessive worry and decreased energy during her 18th week of pregnancy. She had one prior episode of depression when she was 30 years old, which was treated by her primary care physician with 20 mg of fluoxetine, which Depression is the leading cause of disease-related disability in women and depression rates are highest during reproductive years [1] . Given that close to half of all pregnancies are unplanned [2] , it is crucial to consider a potential pregnancy when treating depression in women of reproductive age. With the increase in utilization of antidepressants to treat depression in women of reproductive age, there has been a parallel rise in antidepressant use (>7%) during pregnancy [3] . Historically, pregnancy has been considered a time of emotional wellbeing; however, recent studies suggest that 10-15% of pregnant women will suffer from mood symptoms [1, [4] [5] [6] [7] [8] [9] . The risk of prenatal depression is highest in women with a history of depressive episodes; yet it is not uncommon for women to experience their first depressive episode during pregnancy [10] . Findings from a prospective study of more than 1000 pregnant women show that 7.3% had their first depressive episode within the perinatal period [11] . However, depression during pregnancy has received far less attention than postpartum depression, despite being the most significant predictor of postpartum wellbeing.
Routine screening for prenatal depression remains uncommon and, even when implemented, can miss signs of depression, owing to the high overlap of normative complaints during pregnancy. Even when depression is diagnosed, it typically goes untreated or undertreated [12] . Many clinicians prefer not to prescribe medications to a pregnant woman for fear of teratogenicity. Typically, this fear is not evidence-based, but rather a cautionary response attributable to a lack of randomized controlled trials in pregnant
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Depression is a common illness during pregnancy, yet it often goes undetected and/or untreated. Untreated depression during pregnancy has been associated with increased rates of adverse maternal, obstetrical and fetal outcomes; consequently, it is crucial to manage these women effectively and adequately during this vulnerable time of their lives. The barriers to treatment include the stigma surrounding mental health and the challenges of navigating the constantly growing, and apparently conflicting, evidence regarding the safety of antidepressant use during pregnancy, as well as other concerns unique to pregnant women. In this paper, we suggest the management of women with depression during pregnancy, using evidence-based information, taking into account all of the aspects of treatment, including screening, risks of untreated depression and evaluation of the safety data regarding pharmaceutical treatments. In addition, we have designed a treatment algorithm to assist clinicians in making evidence-based decisions in this highly sensitive and complex clinical field. Finally, it is important to evaluate each woman on an individual, case-by-base basis, in order to ensure the best outcome for both the mother and her baby.
she felt was 'quite helpful' in treating her depressive symptoms for the past few years. She discovered she was pregnant in her 5th week of pregnancy and ceased taking fluoxetine on her own after reading about the dangers of antidepressant use in pregnancy.
Screening for depression during pregnancy: risk factors
In order to screen and identify women suffering from prenatal depression, it is important to first recognize common risk factors. By far, the single most predictive risk factor of depression during pregnancy is a history of depression or anxiety prior to pregnancy, with a family history of psychiatric illness also being an important predictor. Other psychosocial risk factors that have been identified include: unplanned pregnancy; lack of social support or an unsupportive relationship with a partner; single status; exposure to domestic violence; younger age at conception; lower socioeconomic status; and lack of education [14] .
Treatment decisions for depression during pregnancy
In patients seeking preconception counseling regarding treatment options for a potential pregnancy, it is imperative to explore the severity of previous episodes of depression and prior attempts to discontinue psychotropic medications. Women who have not had a serious impairment secondary to depressive episodes or who have been successful in discontinuing their antidepressant and remained euthymic, may want to consider weaning off medications prior to pregnancy, with close monitoring, as well as engaging in weekly or, if necessary, biweekly psychotherapy. However, if the woman presents with prior episodes of psychiatric hospital izations, suicide attempts, antenatal/postpartum depression or relapse after attempts to discontinue medications, it is often advisable to continue the antidepressant that previously maintained euthymia during pregnancy. We have included a general treatment algorithm for managing depression in pregnancy ( Figure 1 ). However, each patient needs to be evaluated on a case-by-case basis.
Many pregnant women with histories of severe affective illness are routinely advised by their clinicians to discontinue medication. This recommendation is in discord with neurologists who will frequently continue to prescribe antiepileptics for a seizure disorder, recognizing that untreated illness can incur more adverse side effects than judiciously prescribed medications [15] .
Untreated depression during pregnancy
During pregnancy, the risks of untreated depression may be more serious than the risks of antidepressant use. By understanding that untreated depression can be a harmful exposure to the baby, clinicians can help guide treatment decisions in a more informed fashion. Although women with mental illness are frequently encouraged to discontinue psychotropic medications, studies have demonstrated that discontinuation prior to conception is associated with higher rates of recurrence of depression compared with those who remain on antidepressants [11] . The previous belief that pregnancy is protective against depression has also been dispelled [16] . Untreated prenatal depression can have many risks to the mother, the pregnancy and the fetus. Single studies and several meta-analyses have been conducted to assist clinicians in guiding their patients. Symptoms of depression, such as poor sleep, anxiety, irritability, ruminations, impairment in functioning and increased risk of suicide, can cause a substantial burden to the mother, who is already experiencing other pregnancy-related physical and emotional symptoms, as well as to the rest of her immediate family, particularly the father of the baby. Pregnant women have been reported to manage depression in their own way, by using tobacco, alcohol and illicit drugs, which are not appropriate [17] [18] [19] [20] [21] . Additionally, a study by Newport et al. reports a decrease in prenatal vitamin compliance and increased use of over-the-counter medications targeting the physical symptoms associated with depression [22] . Depression can also affect the mother's ability to think clearly about pregnancyrelated decisions; for example, she may choose to terminate an wanted pregnancy, which can have long-term ramifications [23] . When considering the risk-benefits of managing depression in pregnancy, both the direct impact of maternal symptoms and indirect consequences of maternal health behaviours -including the increased use of other medications and substances -must be addressed [22] .
Another consideration regarding maternal wellness is the postpartum period. The greatest risk factor for postpartum depression is depression during pregnancy [24] . Postpartum depression has its own myriad of negative consequences on both the mother and child. Results from a recent meta-analysis indicated that maternal depression is associated with reduced rates of initiation of breastfeeding, which is well known to provide both maternal and infant benefits [25] .
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Obstetrical complications have also been reported to correlate with depression during pregnancy. There is evidence that issues, such as low birth weight, preterm delivery, small-forgestational age (SGA), low Apgar score and fetal growth retardation, occur with greater frequency in children born to a depressed mother [26, 27] . Interestingly, in one study, the risk of preterm delivery similarly increased in both selective serotonin reptake inhibitor (SSRI)-exposed women and women who suffered from untreated depression throughout their pregnancy [28] . A 2013 meta-analysis of 16 studies confirmed a significant, although borderline, increase in the odds of premature delivery with exposure to maternal depression [25] . The same meta-analysis did not find a significant correlation with low birth weight, pre-eclampsia, Apgar scores at 1 and 5 min, or neonatal intensive care unit admissions. A Finnish study of over 600 women reported a greater than threefold risk of preeclampsia in depressed patients [29] . Studies by Orr and Miller [30] and Steer et al. [31] show that untreated depression was associated with increased risk of preterm delivery and low birth weight or SGA infants. Impaired self-care and failure to follow prenatal guidelines, as described above, may explain these findings in infants of depressed mothers.
Finally, risks to the fetus are also a major consideration in untreated depression. Maternal depression and anxiety are independently associated with greater neonatal irritability and poorer neonatal adaptation [32, 33] . Offspring of depressed mothers have been found to be less attentive, as well as having demonstrated impaired activity and behavioral problems [34] . Furthermore, irregular ECGs and lower vagal tone is more common in offspring of depressed mothers [35] . Although transient perinatal adverse events have been demonstrated, prospective follow-up of affected infants did not find an adverse impact on intelligence [36] , internalizing behaviors, depression or anxiety at the age of 4-5 years [37] . The question of whether the risk of autistic spectrum disorder is increased in children born to mothers taking SSRIs has been studied recently; however, owing to confounding variables and study limitations, no definitive association has been identified at this time [38] .
Unfortunately, to date, it has not been possible to separate whether the adverse outcomes on the infant are due to the underlying, untreated maternal illness, the antidepressant or maybe a combination of both. One group of researchers attempted to address potential perinatal adverse effects of SSRI use during pregnancy, while accounting for depression in the mother. The complex description of propensity scores lacked validity and, consequently, provided no solid evidence that they actually succeeded in doing so [39] . Further research needs to be conducted, where it is possible to actually control for maternal depression, so there can be a better understanding of this complex medical condition.
Safety of antidepressant use during pregnancy: challenges in evaluating the current literature
Owing to fear of teratogenicity, some healthcare providers recommend abrupt discontinuation of antidepressants following the discovery of a pregnancy. This is often without a thorough understanding of the evidence from studies demonstrating that the mother may be at serious risk of a depressive relapse. The current growing literature regarding the risks of antidepressants during pregnancy is often conflicting and changes constantly. Given that the current use of SSRIs during pregnancy is 3-7%, it is important to understand the current literature, including the limitations of published studies, ascertain how to apply the cumulative evidence of risk and be able to make treatment decisions for each individual pregnant woman [40] . Given obvious ethical limitations, there are no randomized controlled trials conducted with pregnant women so, currently, clinicians have to use the evidence from observational studies, which have many limitations, including potentially confounding factors, that are often not accounted for. These include maternal depression and anxiety, socioeconomic status, access to prenatal care, substance, tobacco and alcohol use, concurrent medications, and other illnesses [41] .
More recently, administrative and prescription evidence bases have been used to assess the safety of antidepressants, with information on more than 30,000 pregnancy outcomes following antidepressant exposure. However, most of these databases were not designed for research purposes, particularly prescription databases, where it is often unknown whether the medication was actually taken during the pregnancy, so it can only be assumed that there was an exposure to an antidepressant. Källén et al. recently recommended avoiding prescription evidence, particularly when prescribed prior to conception, because of the large number of women who discontinued the use prior to becoming pregnant [42] . In addition, it must be noted that the baseline rate of major malformations in the general population is approximately 1-3%, regardless of exposure or no exposure at all [43] . The most common major malformation is cardiac anomalies, which occur in approximately one out of 100 births. Most cardiac malformations are ventricular septal defects, which are currently diagnosed with increasing incidence due to improved detection rate. However, all ventricular septal defects cannot be reported as major malformations, as many resolve within 1 year after birth [44] .
When individual studies are published, much is made of very small increased odds ratios (ORs), usually less than 2. For example, if a published study states the OR of a cardiac malformation is 2 due to exposure to an antidepressant, this translates to an absolute risk that increases from one out of 100 (baseline rate) to two out of 100. "The ORs are frequently explained in a way that they appear much more significant than they really are, and it is rare to see a statement regarding the absolute risk, especially in abstracts, when, in realistic terms, the abstract is often the only part of the article that most clinicians read" [45] . This small increase in absolute risk, if explained appropriately, particularly if there is a good chance that it will resolve spontaneously, is probably acceptable to a newly pregnant mother who has suffered from severe depression in the past and faces a likely risk of depressive relapse if her antidepressant is discontinued.
Treating depression pharmacologically during pregnancy: overview of the safety data of antidepressants
In this paper, our main focus is how to manage depression during pregnancy, and although the safety of antidepressants during pregnancy is of primary importance, we will only be describing a summary of outcomes from the most current evidence-based information derived from several comprehensive reviews in the peerreviewed literature [46, 47] . These data suggest that if there are any risks associated with the use of antidepressants during pregnancy, they are, at most, marginal and should not preclude a pregnant woman diagnosed with depression from receiving pharmaceutical treatment [47] .
Spontaneous abortion
There have been reports of an increased risk of spontaneous abortion in groups exposed to antidepressants in some studies but not in others. However, the higher rates are still within the normal range in the general population [48] [49] [50] [51] [52] . It
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has also been reported in one study that women in the antidepressant group are more likely to undergo a therapeutic abortion, owing to fear of teratogenicity, compared with women in the nonexposed group [53] .
Major malformations
There is no definitive evidence that antidepressant (as a group) exposure during pregnancy increases the risk for major malformations, including cardiac malformations, above the baseline rate [54] [55] [56] [57] .
Persistent pulmonary hypertension
Owing to conflicting evidence regarding the association of antidepressant exposure during pregnancy and risk for persistent pulmonary hypertension of the newborn (PPHN), the US FDA has concluded that "it is premature to reach any conclusion about a possible link between SSRI use in pregnancy and PPHN." It would seem that if there is an associated risk, the absolute risk increase is very small (from 1.2/1000 base rate to 3-6/1000) and would not justify discontinuing antidepressants prior to delivery, given the high risk for postpartum depression [101] . There have been six published studies reporting on the possible association with an increased risk for PPHN associated with antidepressant use during late pregnancy. However, because of small sample sizes and quality issues in the studies, the absolute risk cannot be determined, although it is probably less than 1% [58] .
Poor neonatal adaptation syndrome
A number of published studies suggest that newborns exposed to SSRIs and other classes of antidepressants may be at risk for developing adverse symptoms following delivery [59] [60] [61] . These include a constellation of symptoms: jitteriness, sleep disturbance, poor feeding, poor muscle tone, weak cry, hypoglycemia and (rarely) seizure. This syndrome has been described to occur in approximately 10-25% of antidepressant-exposed infants [61] [62] [63] . Symptoms are transient, lasting 2-3 days, usually with no need for medical intervention. Follow-up studies have found that antidepressant-exposed infants are indistinguishable from infants with no known exposure [61, 64, 65] .
Birth weight & other related outcomes
There have been a number of studies linking exposure to antidepressants to low birth weight [66] and SGA children [67] , prematurity [60] , and lower Apgar scores [53, 68] . However, the clinical importance appears to be negligible: as the preterm birth was less than 1 week early, there was 30-100 g lower birth weight, and less than half a point difference on Apgar score, compared with nonexposed group. Note that a child born weighing less than 2500 g is considered low birth weight, and a birth that occurred prior to 37 weeks gestation is considered a preterm birth, and both outcomes involve an increased risk of morbidity and mortality of the newborn, but do not represent different end points. A low birth weight baby can be born full term and a premature baby may not be low birth weight. A measure used to combine these aspects is intrauterine growth retardation, known as SGA, and is a baby whose birth weight is below the 10th percentile, based on birth weight reference curves, and stratified by infant gender and gestational age.
Long-term neurodevelopment
In a review of the literature, the authors could only find 12 studies that reported the neurodevelopmental outcomes of infants exposed prenatally to antidepressants and most had serious limitations, primarily owing to the method ology and inadequate sample sizes. In addition, there was no standardization for scales and measurements that were used and the ages of the children varied between 6 weeks and, only up to, 6 years old. Despite these limitations, the majority of studies found no difference between those exposed and the controls on any of the neurodevelopmental outcomes that were measured [69] . One study reported that exposure to bupropion during pregnancy (OR: 3.63; p = 0.02), and notably during the second trimester (OR: 14.66; p < 0.001), was strongly associated with an increased risk of attention-deficit disorder, where, on the other hand, exposure to SSRIs was not (OR: 0.91; p = 0.74). However, the authors acknowledged that this could not be proven as a causal effect and, in addition, this study was derived from a claims benefit database, which are known to have many limitations [70] . Larger long-term studies on neurodevelopmental follow-up are required; however, these studies are much more costly and time-consuming than the others and many institutions do not have the resources to conduct large studies such as these.
Finally, it would be helpful to know whether there were differences between the various antidepressants. However, most studies on antidepressant safety have included groups of antidepressants rather than single ones, so it is difficult to evaluate each antidepressant alone. The exception to this, is paroxetine for the following reasons. In the fall of 2005, Glaxo-SmithKline published a study on their website, GlaxoSmithKline Advisory October 2005 (no longer available), with the findings that infants exposed to paroxetine may be at a higher risk of congenital malformations, in particular, cardiovascular defects. This information was published widely in the media and in the scientific world. Subsequently, many studies have been published with 'so-called' conflicting findings, although the highest OR was only 1.5, which is considered negligible. In addition, many of these studies included cardiac malformations that resolved spontaneously and, if excluded, could have lowered the OR [71] .
A large systematic review was recently published and the authors reported that other anti depressants, as well as paroxetine, had an increased risk for cardiovascular malformations. However, they concluded that this was very minimal and due to confounders, and probably had no real clinical significance [72] .
General management during pregnancy
During pregnancy, there should be careful monitoring of mood symptoms, particularly for women with a prior history of depression. If depression is identified, treatment should be instituted immediately, whether with psychotherapy for minor depression to prevent it worsening, or using the lowest effective dose of the appropriate antidepressant (whichever one is effective) if the depression is moderate-tosevere. Owing to physiological changes during pregnancy, some women may need to increase the dosage of their medication to maintain euthymia [73] .
A structured, high-resolution ultrasound can be offered for a detailed evaluation of fetal anatomy for a baby exposed to an antidepressant during pregnancy, mainly to reassure the woman. In addition, infants exposed to antidepressants during late pregnancy, should be observed for a longer period than the typical 1-2 days post partum, so that neonatal symptoms of late trimester antidepressant exposure can be recognized and, if necessary, treated. Currently, affected infants are generally treated conservatively with observation in a special-care nursery with low-light environment and frequent small feedings. Mother-infant contact should be encouraged as this appears to improve temperature regulation, breathing regularity, behavioral state and overall infant health.
Case example continued
The patient was referred to the hospital's reproductive psychiatry clinic by her obstetrician, who noted that she was not gaining weight appropriately during the last trimester and felt that it was secondary to depression. After further evaluation and careful history taking, the patient revealed that her pregnancy was unplanned and that when she decided she wanted to keep the baby, her boyfriend left her. She was working full-time and experienced stress over how she was going to raise the baby alone. These concerns were interfering with her ability to concentrate at work. She was noted to have a positive family history for postpartum depression in her mother and sister, who were both treated with sertraline. The psychiatrist and the patient reviewed the current literature together regarding the fetal and maternal risks of SSRI exposure. Owing to first trimester exposure to fluoxetine, the psychiatrist recommended high-resolution ultrasound and fetal echocardiography to screen for cardiac defects. Both were negative, providing the woman with reassurance about restarting medication. The patient and physician discussed the options of either restarting fluoxetine treatment to minimize multiple medication exposures or starting sertraline, given the positive responses her family members had. Ultimately, the patient decided that she preferred to restart fluoxetine treatment at 20 mg, given that it had been helpful in the past, she was familiar with it and she tolerated it without side effects. She also began weekly supportive therapy. She returned after 4 weeks and reported partial relief of symptoms including decreased tearfulness, return of appetite and improved concentration, at which point she agreed to increase the medication to 30 mg to target full relief of symptoms. The patient's depression continued to dissipate and she had a noneventful delivery 2 days before her expected due date; her healthy baby was monitored for 48 h in the special-care nursery. She reported improvement in her ability to cope with her stressors and felt she was more able to bond with her newborn because of the medication.
Conclusion & future perspective
Depression can be an overwhelming illness during pregnancy and can pose various risks to both the mother and fetus/infant. Therefore, when evaluating women of reproductive age for depression, clinicians should always be thinking of treatment strategies that would be perspective -Reminick, Cohen & Einarson appropriate to continue during a pregnancy. Women who previously required pharmacotherapy for depression and discontinue medications when planning for, or during, pregnancy are at a very high risk of relapse. Antidepressants remain the most studied medication during pregnancy and are the treatment of choice for childbearing women with moderate-to-severe depression. It is crucial for all physicians and treatment providers to be aware of both the risks of exposure to antidepressants, as well as the risks of untreated affective illness during the period of fetal development, so that the woman and her physician can make an informed joint decision regarding treatment options. The goal is to formulate a treatment plan that offers the least risk in the long term, and with the most benefits to both mother and child. Each patient needs to be evaluated on an individual basis and, ultimately, no decision is completely risk free.
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Executive summary
Background
• Depression is the leading cause of disease-related disability in women.
• Pregnancy is not protective; up to 20% of women are found to be depressed during pregnancy.
• A total of 68% of women who were stable and euthymic and decided to discontinue their antidepressant relapsed over the course of their pregnancy. • Selective serotonin reuptake inhibitor use during pregnancy is 3-7%.
• Routine screening for antenatal depression is uncommon.
• Antenatal depression is typically untreated or incompletely treated.
Screening for depression during pregnancy
• To screen and identify women suffering from depression during pregnancy, it is important to recognize common risk factors:
-History of depression/anxiety; -Family history; -Younger age/low socioeconomic status/less education/Medicaid insurance; -Unplanned pregnancy; -Maternal anxiety; -Smoking; -Lacking social support/single status/poor relationship/diurnal variation.
The risks of untreated depression during pregnancy
• Maternal risks of untreated antenatal depression are as follows: -Impaired functioning; -Use of tobacco, alcohol and illicit drugs; -Missed postnatal care visits; -Use of medications; -Suicide; -Termination of wanted pregnancy; -Postpartum depression. • Obstetrical risks of untreated depression during pregnancy are as follows: -Uterine artery resistance; -Spontaneous abortion; -Gestational hypertension, diabetes and pre-eclampsia; -Preterm delivery; -Operative delivery; -Low birth weight/fetal growth retardation; -Low Apgar scores/infant admission to a special-care nursery.
Treatment decisions for depression during pregnancy
• Discuss decision-making; deciding between nonpharmaceutical therapies, such as psychotherapy (e.g., cognitive-behavioral therapy) and electroconvulsive therapy.
Challenges to evaluating the current literature • Assist physicians in understanding the literature and what the results of studies mean to their patient.
